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California Energy Commission
Assembly Bill 970 Building Energy Efficiency Standards

AB 970
Residential Alternative Calculation Method

Approval Manual

Energy Commission Publication No. P 400-01-012

This AB 970 Residential Energy Calculation Method Approval Manual includes computer programming
details that computer programs used to determine compliance with the 2001 AB 970 Energy Efficiency
Standards for Residential Buildings must meet. This Manual was adopted at the Energy Commission’s
April 4, 2001 Business Meeting. This manual is used in conjunction with the Title 24 Building Energy
Efficiency Standards (California Code of Regulations, Title 24, Part 6 and the Administrative Regulations,
Title 24, Part 1.)

This manual was prepared by California Energy Commission staff. Neither the State of California, the
California Energy Commission, nor any of their employees, contractors, or subcontractors, makes any
warranty, expressed or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process enclosed, or represents that
its use would not infringe on privately-owned rights.

April 5, 2001



2001 Residential ACM Approval Manual i

California Energy Commission 12/22/00

TABLE OF CONTENTS

1. OVERVIEW 1-1

1.1 Summary of ACM Changes 1-1

1.2 ACM Requirements 1-2

1.3 Application Checklist 1-3

1.4 Types of Approval 1-4

1.5 Challenges 1-5

1.6 Decertification of ACMs 1-5

1.7 Alternative ACM Tests 1-6

1.8 Approval of New Exceptional Methods 1-7

2. STANDARD REPORTS 2-1

2.1 Certificate of Compliance (CF-IR) 2-2

2.2 Computer Method Summary (C-2R) 2-27

3. DEFINING THE PROPOSED AND STANDARD DESIGNS 3-1

3.1 Basis of the Standard Design - Package D 3-1

3.2 Building Physical Configuration 3-1

3.3 Envelope Heat Loss Factors 3-6

3.4 Solar Heat Gain Coefficients 3-8

3.5 Shading Devices and their Solar Heat Gain Coefficients 3-8

3.6 Thermal Mass 3-12

3.7 High Mass Threshold 3-13

3.8 Heating and Cooling System 3-13

3.9 infiltration/Ventilation 3-21

3.10 Additions 3-22

4. REQUIRED MODELING ASSUMPTIONS AND ALGORITHMS 4-1

4.1 Thermostats 4-1

4.2 R-Value/U-Value Determinations and Calculations 4-3

4.3 Basement Modeling - Basement Walls and Floors 4-4

4.4 Shading Calculations 4-5

4.5 Internal Gains 4-8

4.6 Internal Gain Schedules 4-9

4.7 Thermal Mass 4-10

4.8 Solar Gain Targeting 4-11



2001 Residential ACM Approval Manual ii

California Energy Commission 12/22/00

4.9 Building Heat Capacity 4-12

4.10 Standard Weather Data 4-12

4.11 Ground Reflectivity 4-13

4.12 Natural Ventilation 4-13

4.13 Free Ventilation Area 4-15

4.14 Ventilation Height Difference 4-16

4.15 Wind Speed and Direction 4-17

4.16 Solar Gain 4-17

4.17 Infiltration/ Ventilation 4-19

4.18 Heating Equipment and Air Distribution Fans 4-23

4.19 Duct Efficiency 4-23

4.20 Absorptivity 4-25

4.21 Water Heating Calculation Method 4-25

4.22 Slab Heat Loss (F2 Factor) 4-33

4.23 Fenestration Products 4-34

4.24 Radiant Barriers 4-34

4.25 Cool Roofs 4-36

4.26 No Cooling 4-36

4.27 Commission Equivalent Efficiencies 4-37

5. MINIMUM CAPABILITIES TESTS 5-1

5.1 Prototype Buildings 5-1

5.2 Labeling Computer Runs 5-4

5.3 Water Heating Tests 5-14

5.4 Standard Design Generator Tests 5-15

6. OPTIONAL CAPABILITIES TESTS 6-1

6.1 Controlled Ventilation Crawl Spaces (CVC) 6-1

6.2 Zonal Control 6-3

6.3 Sunspaces 6-6

6.4 Side Fin Shading 6-7

6.5 Exterior Mass Walls 6-8

6.6 Optional Water Heating Capabilities Tests 6-10

6.7 Building Additions 6-16

6.8 Solar Water Heating and Space heating 6-17

6.9 Form 3 Report Generator 6-17

6.10 Exceptional Methods Which May Be Approved In The Future 6-17



2001 Residential ACM Approval Manual iii

California Energy Commission 12/22/00

7. HOME ENERGY RATING SYSTEMS (HERS) REQUIRED
VERIFICATION AND DIAGNOSTIC TESTING 7-1

7.1 California Home Energy Rating Systems 7-1

7.2 HERS Required Verification and Diagnostic Testing 7-1

7.3 Installation Certification 7-2

7.4 HERS Verification Procedures 7-3

7.5 Responsibilities and Documentation 7-6

8. COMPLIANCE SUPPLEMENT 8-1

8.1 CEC Approval 8-1

8.2 Program Capabilities 8-1

8.3 Standard Input/Output Report 8-1

8.4 Fixed and Restricted Inputs 8-1

8.5 Preparing Basic Input 8-2

8.6 Optional Capabilities 8-2

8.7 Special Features and Modeling Assumptions 8-2

8.8 HERS Required Verification 8-2

8.9 Checklist for Compliance Submittal 8-2

8.10 Sample Compliance Documentation 8-2

8.11 Compliance Statement 8-2

8.12 Related Publications 8-2

9. VENDOR REQUIREMENTS 9-1

9.1 Availability to CEC 9-1

9.2 Building Department Support 9-1

9.3 User Support 9-1

9.4 ACM Vendor Demonstration 9-1

APPENDIX A

APPENDIX B

APPENDIX C

APPENDIX D

APPENDIX E

APPENDIX F

APPENDIX G

APPENDIX H

APPENDIX I

APPENDIX J


